The galaxy central mass Mc and central velocity dispersion σc have been found to correlate with large scale galaxy parameters for samples of galaxies with a limited range of characteristics. A scalar potential model (SPM) that derived from considerations of galaxy clusters, of redshift, of discrete redshift, of HI rotation curves (RCs) of spiral galaxies and of RC asymmetry is applied to central region parameters. The σc and Mc are found to correlate to the host galaxy's and neighboring galaxy's B band luminosity. The sample included galaxies with rising, flat and declining RCs; galaxies with a wide range of characteristics; and galaxies excluded from samples of other studies of σc relationships. The equations have the same form as the SPM equations for the parameters of the HI RCs. Because the SPM is consistent with Mc and σc observations of the sample galaxies, the Sources and Sinks act as monopoles at the center of the galaxies around them. This suggests the outward scalar potential force of a Source holds the Mc from collapse into a supermassive black hole.
INTRODUCTION
Because the amplitude and shape of galaxy rotation curves (RCs) correlate with galaxy luminosity (Burstein & Rubin, 1985; Catinella, 2006; Hodge, 2006b; Persic, 1996) , relationships between galaxy central parameters and large scale galaxy parameters are unexpected by Newtonian dynamics. Whitmore et al. (1979) and Whitmore & Kirshner (1981) found the ratio of the rotation velocity v c (km s −1 ) in the flat region of the RC and the central velocity dispersion σ c (km s −1 ) ≈ 1.7 for a sample of S0 and spiral galaxies. Gerhard et al. (2001) found the maximum circular velocity of giant, round, and nearly non-rotating elliptical galaxies is correlated to the σ c . Ferrarese (2002) discovered a power law relationship between circular velocity v c25 (km s −1 ) beyond the radius R 25 of the 25 th isophote and σ c for a sample that also include elliptical galaxies (see her Fig. 1 ). Baes et al. (2003) expanded on the data for spiral galaxies with flat and smooth RCs. NGC 0598 was a clear outlier. The v c25 for NGC 0598 used in Ferrarese (2002) was 135 km s −1 that is the highest data point of a rising RC (Corbelli and Salucci, 2000) . Galaxies with σ c < 70 km s −1 (v c25 < 150 km s −1 ) also deviate from the linear relation. NGC 4565 was excluded because of warps in the HI disk. Also, galaxies with significant non-circular motion of the HI gas such as NGC 3031, NGC 3079, and NGC 4736 were omitted in Ferrarese (2002) . NGC 3200 and NGC 7171 were also excluded from Ferrarese (2002) because of discrepant σ c values in the literature. Pizzella et al. (2005) found results similar to Ferrarese (2002) for high surface brightness (HSB) galaxies. Pizzella et al. (2005) also found the data consistent with a linear v c -σ c relation. HSB galaxies with flat RCs were chosen for the sample. Also, galaxies with highly asymmetric RCs and galaxies with RCs not characterized by an outer flat portion were excluded. Also, Pizzella et al. (2005) found the v c -σ c linear relation for low surface brightness (LSB) galaxies is offset with a larger v c intercept relative to HSB galaxies. Buyle et al. (2004) confirmed this distinction between HSB and LSB galaxies for σ c > 80 km s −1 and found that the distinction is less pronounced for galaxies with σ c < 80 km s −1 . They concluded that the scatter of the v c -σ c relation is a function of galaxy mass or that the v c -σ c relation changes at σ c ≈ 80 km s −1 . Hodge (2006b) suggested the offset of the measurement of v c between HSB and LSB galaxies is because the measurement is in an area of the rotation curve (RC) more influenced by neighboring galaxies and in an area of the generally rising RC of LSB galaxies. Further, the criteria for excluding galaxies describe characteristics of large influence of neighbor galaxies. Using the v rrmax as defined by Hodge (2006b) may be more appropriate.
The masses of compact stellar clusters at the center of low-and intermediateluminosity galaxies also correlate with the mass of the host galaxy (Ferrarese et al., 2006; Wehner & Harris, 2006) . Ferrarese et al. (2006) suggested the compact stellar clusters and the supermassive black hole (SBH) modeled as being at the center of high-luminosity galaxies should be grouped together under the terminology of "Central Massive Objects" (CMOs) with mass M cmo . The finding of the correlation between M cmo and the total mass in a galaxy M gal suggests a similar galaxy formation process (Ferrarese et al., 2006; Wehner & Harris, 2006) . Ghez et al. (2000) and Ferrarese and Merritt (2002) have observed Keplerian motion to within one part in 100 in elliptical orbits of stars that are from less than a pc to a few 1000 pc from the center of galaxies. The stars within nine light hours of the Galaxy center have velocities of 1300 km s −1 to 9000 km s −1 (Schödel, 2002) and high accelerations (Ghez et al., 2000) . A huge amount of mass M c (M ⊙ ) such as millions of black holes, dense quark stars (Prasad and Bhalerao, 2003 , and references therein), and ionized iron (Wang et al., 2002 ) must be inside the innermost orbit of luminous matter (Dunning-Davies, 2004; Ghez et al., 2000 Ghez et al., , 2003 Ghez et al., , 2005 Schödel, 2002) .
The M c varies among galaxies from 10 6 M ⊙ to 10 10 M ⊙ (Ferrarese and Merritt, 2000; Gebhardt et al., 2000a) . Ferrarese (2002) found the ratio of the M c to the mass M DM of the dark matter halo thought to be around spiral galaxies is a positive value that decreased with M DM . The M c can be distributed over the central volume with a density of at least 10 12 M ⊙ pc −3 (DunningDavies, 2004; Ghez et al., 1998 Ghez et al., , 2000 Ghez et al., , 2005 . The orbits of stars closest to the center of the Galaxy are approximately 1,169 times the Schwartschild radius of a supermassive black hole (SBH) thought to be at the center of the Galaxy (Ghez et al., 2000; Schödel, 2002) . The orbits of stars closest to the center of the Galaxy are following elliptical paths (Ghez et al., 2000) that suggests a net, attractive central force consistent with the Newtonian spherical property (Ghez et al., 2003; Schödel, 2003) .
That M c is crowded into a ball with a radius of less than 45 AU is proven (Ghez et al., 2005) . That the structure of M c is a SBH is widely accepted, but unproven (see Kormendy & Richstone 1995 for a discussion). The Newtonian model implies the M c must either quickly dissipate or must quickly collapse into a SBH (Kormendy & Richstone, 1995; Magorrian et al., 1998) . The long term maintenance of M c rules out the first possibility. Mouawad et al. (2004) suggested there is some extended mass around Sgr A. Observations have ruled out many models of the nature of M c of galaxies (Ghez et al., 2003; Schödel, 2003) .
Observations inconsistent with the SBH model include shells of outward flowing, shocked gas around galactic nuclei (Binney and Merrifield, 1998 , page 595) (Königl, 2003) . Shu et al. (2005) and Silk and Rees (1998) suggested a repulsive force, called a "wind" (a gas), exerted a repulsive force acting on the cross sectional area of particles. Therefore, denser particles such as black holes move inward relative to less dense particles. Less dense particles such as hydrogen gas move outward. Other observations inconsistent with the SBH model include the apparent inactivity of the central SBH (Baganoff et al., 2001; Baganoff, 2003a; Nayakshin and Sunyaev, 2003; Zhao et al., 2003) and the multitude of X-ray point sources, highly ionized iron, and radio flares without accompanying large variation at longer wavelengths reported near the center of the Milky Way (Baganoff et al., 2001; Baganoff, 2003a,b; Binney and Merrifield, 1998; Genzel et al., 2003; Zhao et al., 2003; Wang et al., 2002) .
The M c correlation with Blue band luminosity L bulge of the host galaxy's bulge (Kormendy & Richstone, 1995) has a large scatter. The M c ∝ σ α c , where α varies between 5.27±0.40 (Ferrarese and Merritt, 2000) and 3.75±0.3 (Gebhardt et al., 2000a) . The M c − σ c relation appears to hold for galaxies of differing Hubble types, for galaxies in varying environments, and for galaxies with smooth or disturbed morphologies. Tremaine et al. (2002, and references therein) suggested the range of α is caused by systematic differences in the velocity dispersions used by different groups. Merritt and Ferrarese (2001b) found the range of α is partly due to the type of regression algorithm used and partly due to the velocity dispersion of the Galaxy sample selected. Also, discrepancies have been noted among the methods used to measure M c (Gebhardt et al., 2000b; Merritt and Ferrarese, 2001a , and references therein). Bernardi et al. (2006) found a selection bias or large scatter in the M c -σ and M c -L bulge correlations that may be the result of more fundamental relations among M c , σ, and L bulge .
A scalar potential model (SPM) was derived from considerations of galaxy clusters (Hodge, 2006a) . The SPM suggests the RCs of spiral galaxies are determined by a scalar potential term added to the conventional Newtonian rotation velocity equation. The scalar potential term is proportional to Blue band luminosity L (erg s −1 ) of a galaxy. For spiral galaxies (Sources), the scalar potential term is directed outward. For other galaxies (Sinks), the scalar potential term is directed inward. The SPM found parameters P of HI RCs of spiral galaxies are related to L of the host galaxy and of nearby galaxies (Hodge, 2006b) . The parameters are the square of the rotation velocity, the radius, the mass, and the acceleration at discontinuities in the RC. The equation is
where unit is the units of P ; K 1 , K 2 , B 1 , and B 2 are constants that are unique for each P ; I 1 and I 2 are integers that are unique for each galaxy; | K • a o | is the influence of nearby galaxies and is a correction term to the primary P − L relationship; s determines the sign of the | K • a o | term; K is a constant vector common for all galaxies; a o is the acceleration vector that is calculated from the orientation of the host galaxy, the L of the neighboring galaxies, and the relative position of the neighboring galaxies; and σ e is the standard deviation of the relative differences (δP/P ) of the sample galaxies.
This Paper pursues the possibility of a relation between M c , σ c , and L of the host and neighboring galaxies suggested by the SPM. A correlation is found in the form of Eq. (1). Therefore, a central, repulsive force F s exerted by the scalar potential ρ field exists to maintain the M c of spiral galaxies from collapse.
In section 2, the sample is described. Equation (1) is used to calculate M c and σ c in Section 3. The discussion and conclusion are in Section 4.
Sample
The galaxies used in the calculations were those used in Hodge (2006b) . That is, they were selected from the NED database 1 . The selection criteria were that the heliocentric redshift z h be less than 0.03 and that the object be classified as a galaxy. The parameters obtained from the NED database included the name, equatorial longitude E lon (degrees) for J2000.0, equatorial latitude E lat (degrees) for J2000.0, morphology, the B-band apparent magnitude m b (mag.), and the extinction E xt (mag.) as defined by NED. The galactocentric redshift z was calculated from z h .
The σ c , the 21-cm line width W 20 (km s −1 ) at 20 percent of the peak, the inclination i n (arcdegrees), and the position angle p a (arcdegrees) for galaxies were obtained from the LEDA database 2 if such data existed. The host sample galaxies with σ c , m b , W 20 , i n , and p a values were (1) Mannheim and Kmetko (1996) ; Rubin et al. (1985) ; and Swaters et al. (1999) , (2) those used in Ferrarese (2002) , and (3) those specifically excluded from Ferrarese (2002) . A total of 82 host sample galaxies were used for the σ c calculation. Of the host galaxies, 60 are Source galaxies and 22 are Sink galaxies. Tables 1  and 2 lists the host galaxies used in the σ c calculation. Table 2 lists the 29 host galaxies used in the M c calculation.
The distance D (Mpc) data for the 29 host sample used in the M c calculation were taken from Merritt and Ferrarese (2001a) . The D to nine host galaxies was calculated using Cepheid stars from Freedman et al. (2001) and Macri et al. (2001) . The D to NGC 3031 and NGC 4258 were from Merritt and Ferrarese (2001a) rather than from Freedman et al. (2001) . The D to the remaining host sample galaxies was calculated using the Tully-Fisher relation with the constants developed in Hodge (2006a) . The remaining galaxies from the NED database were neighbor galaxies. The D of these galaxies was calculated from the relative z and D of the host galaxy as described by Hodge (2006b) . The L for the galaxies was calculated from D, m b , and E xt .
This host galaxy sample has LSB, medium surface brightness (MSB), and HSB galaxies; includes LINER, Sy, HII, and less active galaxies; field and cluster galaxies; galaxies with rising, flat, and declining RCs; and galaxies with varying degrees of asymmetry. The host sample includes NGC 0598, NGC 3031, NGC 3079, NGC 3200, NGC 4565, NGC 4736, and NGC 7171 that were excluded from Ferrarese (2002) , six galaxies with σ c < 70 km s −1 , and galaxies that Pizzella et al. (2005) would exclude. .01 a Unit: 10 8 erg cm −2 s −1 . b Unit: 10 3 kpc −1 km 2 s −2 . c Unit: 10 3 km 2 s −2 . d This galaxy has a z value too small to obtain the |K • a| measurement. Table 2 : Data for the host sample galaxies used in the σ c and M c calculations. e This galaxy has a z value too small to obtain the |K • a| measurement.
Results
Appling the same procedure used by Hodge (2006b) for finding the parametric equations yields:
and
where
, B M1 = 1.73 ± 0.04, and B M2 = 1.70 ± 0.03. The integer values for each host sample galaxy are listed in Tables 1 and 2 . In both relations, σ e = 18% for the L term, only.
Equation (1) was derived assuming the Newtonian spherical property applied. That is, the Source was internal to the orbits of the mass under consideration. The applicability of Eq. (1) to σ c and M c suggests the Source or Sink acts as a monopole internal to the particles of M c .
Discussion and conclusion
The SPM speculates structures of the central mass and the structure of stellar nuclear clusters are the same. The suggested CMO structure is a central Source of a matter-repulsive ρ ∝ R −1 , where R is the galactocentric radius, surrounded by a spherical shell of matter. The SPM suggests the L ∝ ǫ, where ǫ is the Source strength, and, therefore, F s ∝ ∇ρ at a given R on the cross section of matter m s . Therefore, the density (m s /m i ), where m i is the inertial mass, of particles at a given radius varies with L. Therefore, the galaxies with larger L will have more mass in the center shell to balance the higher F s with the gravitational force F g . Therefore, the SPM naturally leads to the smoothness of the M cmo -M gal relation for the full range of CMO spiral galaxies.
If this speculation is essentially correct, then the correlation of central parameters with spiral galaxy global and RC parameters suggests not only a similar galaxy formation process but also a self-regulatory, negative feedback process continually occurring. Feedback processes have been suggested in several recent studies of galaxies with CMOs (e.g. Li et al. 2006; Merritt and Ferrarese 2001a; Robertson et al. 2006) . I further speculate the ǫ is the control of the negative feedback process. If the mass of the CMO increases, the F g increases and mass migrates inward. At very high ρ, the high repulsive F s compresses matter, the mass (black hole) cracks like complex molecules in the high heat and pressure of a fractional distillation process, and matter is reclaimed as radiation and elementary particles that form hydrogen. This accounts for the large amount of hydrogen outflowing from the Galaxy center and shocked gas near the Galaxy center. A single black hole reclamation event is consistent with the periodic X-ray pulses from the Galaxy center. Further, the feedback loop controlled by ǫ is the connection among the central parameters, outer RC parameters, and the global parameters of spiral galaxies. However, the ǫ of a galaxy acts only radially. Therefore, the | K • a o | terms effects are the asymmetry and the formation, evolution, and maintenance of the rotation of particles. This effect may be calculated only if the classification of parameters is first calculated.
Another speculation is that there may be galaxies with higher and lower values of ǫ than in spiral galaxies. For instance, QSOs may have a higher value of ǫ that ejects matter from a spiral configuration (e.g see the images of Sulentic & Arp 1987) . A smaller value of ǫ would be insufficient to form a disk.
The L term is the primary, determining factor of the parameter relations. The neighboring galaxies cause the scatter noted in previous studies. The special focus of the present investigation included galaxies that are problematic in other models. Considering the range of observations and range of galaxy characteristics with which the SPM is consistent, the SPM is a relatively simple model.
The SPM was applied to central region parameters. For a sample of 60 Source galaxies and 22 Sink galaxies, the σ c was found to correlate to the host galaxy's and neighboring galaxy's B band luminosity. The sample included galaxies with rising, flat and declining RCs; galaxies with a wide range of characteristics; and galaxies excluded from samples of other studies of σ c relationships. For a sample of seven Source galaxies and 22 Sink galaxies, the M c was found to correlate to the host galaxy's and neighboring galaxy's B band luminosity. The equations have the same form as the SPM equations for the parameters of the HI RCs. The Sources and Sinks act as monopoles at the center of the galaxies around them. The SPM is consistent with M c and σ c observations of the sample galaxies.
